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1 'INFLOW _ _ _ --.-_-

MEAN FLOW v- i1"____/__ _]_'__,.

CHARACTERISTIC SOURCE DIMENSION

FLUID SOURCE

INFLOW TURBULENCE

TURBULENT
BOUNDARY LAYER

TURBULENT WAKE

MAJOR ACOUSTIC SIGNIFICANCE

(J_)LIFT AND DRAG FLUCTUATIONS OF
WHOLE SURFACE

(_)SMALL SCALE PRESSURE FLUCTUATIONS
AT LEADING EDGE

(_)SMALL SCALE PRESSURE FLUCTUATIONS
AT TRAILING EDGE

(_)ACOUSTICALLY "FAST" PRESSURES THAT
RADIATE DIRECTLY

(_)LIFT AND DRAG FLUCTUATIONS ON
WHOLE SURFACE

(_)SMALL SCALE PRESSURE FLUCTUATIONS
AT TRAILING EDGE

ACOUSTIC SOURCE MODEL; REGIME

(_POINT DIPOLE; kC<<l

EDGE DIPOLE; kC>> 1

(_EDGE DIPOLE; kC>>l

"LOW WAVENUMBER" MODEL
k <_.k

c a

(_POINT DIPOLE; kC<< 1

(_EDGE DIPOLE; kC.>> I

L.,.)

FIG. 2. SCHEMATIC OF FLUID INPUTS AND ACOUSTIC SOURCES
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CORRELATED
WALL PRESSURE
FLUCTUATIONS

U(_ = 0.99
oD

F - EQUIVALENT
DIPOLE FORCE

EAN VELOCITY PROFILE

NORMAL TO SURFACE

EDGE

a. SCHEMATIC OF PHYSICAL SITUATION

DIRECTION OF OSCILLATING
SPHERICAL FORCE SOURCE

- (l:) -"

/THIN RIGID SURFACE

b. "EQUIVALENT" SPHERICAL DIPOLE SOUND SOURCE

FIG. 3. SOUND SOURCE DUE TO TURBULENT FLOW PAST A TRAILING EDGE
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(In all cases, Kr >> I, Kw >> I, KL > I)
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FIG. 8. DIRECTIVITY OF TRAILING EDGE NOISE SOURCE WHEN KL > 1
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